In continuation of our investigation into the anti-inflammatory effects of Vietnamese Lobophytum soft corals, 3 this paper focuses on the isolation and structural elucidation of four sterols (Fig. 1 ) from a methanol extract of the soft coral L. crassum; their inhibitory effects on NF-κB activation are also described.
Using various chromatographic separations, four sterols were isolated from the methanol extract of freeze-dried bodies of the soft coral L. crassum including one new compound, crassumsterol (1) . The known compounds were elucidated as (22R,23R,24R)-5α,8α-epidioxy-22,23-methylene-24-methylcholest-6-en-3β-ol (2), 4 ergosterol peroxide (3), 5 and 3β-hydroxyandrost-5-en-17-one (4) 6 by analyzing the NMR and MS data in comparison with the literature values.
Crassumsterol )] signals, which were typical for three tertiary and three secondary methyl groups, respectively. A seventh methyl signal appeared as a broad singlet at δ H 1.14, which was overlapped with a methine multiplet of H-20, and four high-field protons at δ H 0.30 (1H, m, H-22), 0.36 (1H, m, H-24), 0.00 (1H, dd, J = 4.0, 6.0 Hz, H β -30), and 0.58 (1H, dd, J = 4.0, 9.0 Hz, H α -30), is characteristic of a gorgosterol-type side chain possessing a cyclopropane ring. 7 An uncommon feature of the 1 H NMR spectrum of 1 recorded in CDCl 3 was the Me-21 signal, which appeared as a broad singlet (δ H 1.14) rather than the doublet that is expected to couple to H-20. This feature has been attributed to the fact that Me-21 and H-20 are accidentally isochronous in compounds possessing a gorgosterol-type side chain. 8 In addition, one olefinic and two oxymethine protons were identified by signals at δ H 5.73 (1H, dd, J = 1.5, 5.0 Hz, H-6), 3.79 (1H, m, H-3), and 3.98 (1H, br s, H-7), respectively. The Table 1 . The
13
C NMR spectral data of 1 were similar to those of Notes gorgost-5-ene-3β,11α-diol 9 (Table 1) , except for the significant difference of the data for the double bond and one oxymethine. The cross peaks between H-19 (δ H 1.10) and C-
.73) and C-8 (δ C 37.6)/C-10 (δ C 37.4), and H-7 (δ H 3.98) and C-5 (δ C 146.2)/C-9 (δ C 42.3) in the heteronuclear multiple-bond correlation (HMBC) spectrum confirmed the positions of the hydroxyl groups at C-3 and C-7, and the double bond at C-5/C-6 (Fig. 2) . The proton signals of H-3 at δ H 3.79 (1H, m) and H-7 at δ H 3.98 (1H, br s) are representative of H α -3 and H β -7, respectively. In addition, the α-orientation of the OH group at C-7 was further confirmed by the 13 C NMR chemical shift for C-7 at δ C 65.3, which agreed with that of (24S)-ergost-5-ene-3β,7α-diol 10 at δ C 64.8; but was quite different from that of (24S)-ergost-5-ene-3β,7β-diol 11 at δ C 73.3. The relative configuration of compound 1 was also confirmed by nuclear Overhauser effect spectroscopy (NOESY; Fig. 2 ). Thus, 1 was elucidated as gorgost-5-ene-3β,7α-diol, and named crassumsterol.
The anti-inflammatory activity of isolated compounds was evaluated by the inhibitory effect on TNFα-induced NF-κB transcriptional activation in Hep-G2 cells.
12 Among isolated compounds, 2 and 3 had a significant inhibitory effect on NF-κB activation with IC 50 values of 3.90 and 7.05 µM, respectively, whereas 1 and 4 were inactive (Fig. 3) . This observation was consistent with previous investigations since these two compounds were reported to have significant antiinflammatory 13-15 and cytotoxic 4,13 effects. The activation of NF-κB has been linked to multiple pathophysiological conditions and induction of numerous pro-inflammatory mediators occurs as a result of increased inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2) activities. 16, 17 Thus, the effects of compounds 2 and 3 on the expression of these genes in TNFα-stimulated Hep-G2 cells were evaluated using reverse transcriptase polymerase chain reaction (RT- δC of (24S)-ergost-5-ene-3β,7α-diol. PCR) analysis. Consistent with their inhibitory activities towards NF-κB, these two compounds signicantly inhibited the mRNA expression of COX-2 and iNOS in a dose-dependent manner (Fig. 4) . Consideration of the structures of 1-4 suggested that the peroxide bridge might play an important role for the anti-inflammatory activity of these compounds.
Experimental
General Procedures. Optical rotations were determined on a JASCO P-2000 polarimeter (Hachioji, Tokyo, Japan). The electrospray ionization (ESI) mass spectra were obtained using an Agilent 1200 LC-MSD Ion Trap spectrometer (Agilent Technologies, Palo Alto, CA). The high resolution mass spectra were gained using a Varian 910 FT-ICR mass spectrometer (Varian, CA, USA). The Figure 4 . Effects of compounds 2 and 3 on iNOS and COX-2 mRNA expression in Hep-G2 cells. Suf: Sulfasalazine (1.0 μM) was used as a positive control.
